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MulfiplePericentromericDuplicationsof theAdmnoleukodystrophy(ALD)LocusDefinesa
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We recentlyidentifieda 26.5kb duplicationof thecreatinetransporterandDXS1357EXq28genes
whichhadbeendiffenmtiallydistributedamongthepericentromemsof higherprimates.Southern
analysisof adjacentcosmidsin thisregionsuggestedthepresenceof a seconddomainof paralogy
locatedtelomencto theDXS1357E/creatinetransporterclusternearthehuman
adrenleukodystrophy(ALD)gene.To investigatethenatureof thissecondduplicatedregion,
FISHanalysisusingALDcosmidsandcDNAfragmentswasperformed,identifyingat leastfour
ALDparalogsdistributedamongchromosomes2, 16, 10and22. PCRanalysisof somaticcell
deletionhybridsandyeastartiikialchromosome(YAC)contigslocalimdthreeof theALD
dupliconsto the cytogeneticboundaries:10pll.1/11.2; 16p11.1/11.2;and22q11.1/11.2,
indicatingan unusualpropensityof theALDlocusto duplicatetopericentromemboundaries.
Comparativesequencingof intronicandexonicregionsamongtheALDparalogshasmwaled
virtuallyidenticalgenomicstructures.An overallnucleotidesimilarityamongtheduplicationswas
foundto be 94.4%,suggestingthatthe ALDparalogsmusthavearisenwithinrecentevoluonary
time(8-10mya). Cosrnidandbacterialartificialchromosomecloneshavebeenident.ifkd
conespondingto the Xq28, lopl 1, 16pll and22ql 1ALDloci. Analysisof theALDduplication
boundariesindicatesthattheALDparalogydomainis approximatley10kb inskz andis located15
kb telomericto theDXS1357E/creatinetransporterduplicatedregion.The5’mostbreakpoint
(relativeto ALDtranscription)is~markably conservedamongthediffenat ALDcopiesand
occursneara ClT3GG/CAGGG-richsequencein intron8. Interestingly,threeout of four
documentedintragenicdeletionsamongadmnoleukodystrophypatientsshambnmkpointsnearthis
region,suggestingthat theinstabilityof thisareamaybe xelevantto themolecularetiologyof this
disease. In toto,our datadefinea -50 kb portionof Xq28,consistingof tworegionswhich have
undergonenxent andindependentduplicationstospecitlcpericentromericautosomalloci. The
distributionanddispersalof thesedupliconsidentifiesanunprecedentedmechanismfor targeted
transpositionandparalogousgenomeevolution.
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